Ionizing radiation and UV induction of p53 protein by different pathways in ataxia-telangiectasia cells.
Cell cycle anomalies have been described in ataxia-telangiectasia cells after exposure to ionizing radiation. A recent report demonstrates that cells from these patients lack the ionizing radiation-induced increase in p53 protein seen in controls. We report here that an ionizing radiation-induced p53 response is reduced and/or delayed in cells from four ataxia-telangiectasia complementation groups. On the other hand, p53 induction is normal in all A-T complementation groups after exposure to UV-B light, an agent to which these cells are not hypersensitive. Specific inhibitors of protein kinase C and serine/threonine phosphatases prevented the radiation induction of p53 protein. Agents that produced double-strand breaks in DNA and/or inhibition of transcription caused an induction of p53 in the absence of radiation in control cells but not in ataxia-telangiectasia, but inhibitors of cell cycle progression such as mimosine and aphidicolin led to an increase in p53 in both cell types in the absence of radiation. These results suggest that there is more than one signal transduction pathway responsible for activation of p53, one of which is less efficient in ataxia-telangiectasia cells.